A model calculation of nucleon-nucleon scattering is presented, which results in an amplitude that in the elastic high energy limit realizes the Wu-Yang idea regarding the relation between the elastic form factor of the nucleon and the differential cross section; and which is consistent with the behavior of the differential cross section for the production of nucleon resonances. The calculation makes use of results obtained with the same model in the study of electroproduction.
This paper presents a calculation of nucleon-nucleon scattering at very high energies using a model which has proved useful' to describe deep inelastic electroproduction, scaling and the nucleon's elastic and inelastic form factors.
The basic idea of the model is that at high energies the nucleon trajectories can beparameterized by the four-momentum,which remains constant except for sudden changes due to hard collisions.
The nucleon is coupled to a neutral, massive and soft2 vector meson field.
The probability that this field adjusts itself in such a way that no real mesons are radiated upon the nucleon's collision has been previously calculated ' and shown to be of the right form to account for the nucleon's form factors. If additionally the nucleon possesses a spectrum of excited states of an appropriate density3 the scaling behavior of the uW2 structure function of the electroproduction experiments can also be accounted for.
These ideas will be applied here to study the very high energy scattering of two nucleons , under the following considerations and assumptions :
(a) An inelastic collision between two nucleons occurs when they come into close range of one another at high energy. The very strong interaction excites the nucleons to resonant states which are the outgoing scattered particles.
These later decay, producing two jets of particles. In addition one can have the quasi-elastic production of soft bremsstrahlung particles. 4 In this paper only the inelastic collisions corresponding to the excitation process will be considered.
(b) The probability amplitude for the production of two resonant states of masses m 1, m2 and four-momenta P W' P2c1 (with PI2 = m12, P22 = m22) in the s >> m12, m22 limit is proportional to the product of the density of states corresponding to those masses. The total amplitude for such a process, up to an overall factor, is obtained by multiplying the densities times the matrix element 
(1)
~1 is the meson mass and Jp(x) is the conserved current distribution corresponding to the process. 
where g is the meson-current coupling constant and pit" = (EP , 3i), Pi' = (E 
In the limit of forward elastic scattering W -+ Wf. Wf will be dropped from now on by the referral of all amplitudes to the forward scattering case. 5
The total amplitude A(s) t, u) will be proportional to:
where p(mi2) is the density of states with mass mi.
W can be easily written in the form
(10)
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I ,
and where N 1, No are Bessel functions of the second kind.
The y. lower limit in the integral of Eq. (18) should rigorously be zero.
However it is shifted to a positive number in order to cut off the ultraviolet logarithmic divergence of Eq. (4). This is necessary to be consistent with the assumed soft character of the neutral meson field. y. will be chosen to be a constant such that NO(yO) is positive. 6
With the definition
Eq. (6) can be written as:
Various limits of Eq. (20) will be discussed:
(1) For elastic scattering ml = m2 = m. Equation (20) 
with a! = -t/4m2 ,p = -u/4m2, r7 = (6 -4m2)/4m2.
Forfixedta.nds+cc , F(P)-F(q)-+Oand
A elastic srY_,w exp [ WW)] = G2W (22) t fixed
Since G(t),the elastic form factor, 7 is exp { yF(a) 1 . Therefore Fried and
Gaisser pointed out that the model realizes the Yang-Wu idea* relating the elastic differential cross section to the fourth power of the form factor.
When x is large F( x )+ Pn(4 x ) -1 ; and the elastic form factor behaves
Experimentally a value of y = 2 is consistent with the data.
(2) For the inelastic scattering case and in the kinematical region 2 2 s>>ml ,m2; 1 m >>m, m2>>m, one has A, x, 4 , r, c , G all large and taking the values: %X are large one has: I tl >> mmi, fixed and althtrgh F(0) = 0 as it should, the fit to the form factor provided by exp{yF(cr)i with y =2 is not accurate in the region 1 t 1 -m2. Nevertheless Elitzur finds that an expression of the type of Eq. (42) is reasonable using the experimental information precisely in such a kinematical region.
Consideration of Eqs. (30), (33), (41) 
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Therefore, the conjecture with a dipole fit states that for s >> mi2, E&. (43) Figure 2 also shows the 6 GM = 90' curve and, as a dashed line, the asymptotic value of X/ G4(t) as s -00 at that angle. That value is 28v 12 Figure 3 is the set of the corresponding experimental curves.
The most obvious difference between the model and the experiment is the theoretical absence of the dip at about t = -1.2 GeV2, which is present for incident momenta larger than 7 GeV/c. 13
It is convenient to notice the combination of variables In the same spirit, and since K given by Eq. (49) An asymptotic zero will be present at -t= 1.2 GeV2 5 -% m2 setting K = 5 -a.
Then one expects to find a zero at 90" in the center of mass at s = 4m2 -2v , i.e., s = 12m2 if a = 0 or s = 11. 8m2 if a = 0.195. The zero will rapidly approach its asymptotic position upon increasing s. The value s = 12m2 corresponds to an incident momentum in the laboratory of about 4.6 GeV/c. Figure 2 shows that for such an incident momentum the value of X/$(t) at 90' is in the vicinity of 27. This construction suggests that the appearance of zeroes in the elastic scattering amplitude could be related to the approach of X/G4(t) to an asymptotic value at eCN = 9o".
The amplitude (43) is symmetric under interchange u e--c t. This is natural since the model does not incorporate spin or isospin. When one talks about pp or nn elastic scattering one should in principle talk about the five independent helic ity amplitudes.
18 Nevertheless, if one assumes that at high energies one has helicity conservation only the nonflip helicity amplitude f, tt will be > important 19 and that is symmetric about 90' for pp or nn. Therefore, in this context the amplitude (43) should be considered as the dominant amplitude in the process.
When one considers pn -pn one can have the total isospin equal to zero or one. In the latter case fi+ ++ is symmetric about 90' and in the former anti-, symmetric.
Therefore one can have an asymmetry about 90" due t.o interference between these amplitudes.
However at high energies this asymmetry is expected to disappear 20 and Eq. (43) should again describe the process.
For inelastic processes one should take the same attitude and expect that the expressions appearing in this paper, arising from a very simplified model, describe the main trend of the experimental facts. It will be interesting to see if they can be useful to parameterize the data of high energy nucleon-nucleon scattering that will soon be available from the new accelerator experiments. 
